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Advanced IPMI system with multi-message processing and configurable 
performance and method for the same 

The present invention discloses an advanced IPMI system with 
multi-message processing and configurable performance and method for the 
same, optimally used among message sources, i.e. a host system and/or an 
operating terminal, to process IPMI messages from said message source. The 
IPMI system mainly consists of an IPMI message subsystem, an IPMI core 
subsystem and a central message buffer unit. Meanwhile, the central message 
buffer unit provides a pointer of corresponding address for temporary storage of 
each IPMI message. Each said subsystem just transmits the pointer thereamong, 
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subsystem utilizes multiple programmable-configured message processing units 
to concurrently multi-process lots of IPMI message, in compliance with modular 
design of most units of said subsystems, for raising the implementing 
performance of the IPMI system. 



•• % (i) m ° 



10 




15 


% m & # a ^ s m A & 


18 




fc 20 




25 


OS iri^yjL ^ 


30 




35 




100 




102 




104 


LAN/UART 4t 


106 




200 


+ it 


220 




222 




300 




302 




304 




306 




400 




420 




500 




540 




545 




550 


EEPROM 



5 



M&nffitt^itm ' #J5'j4:f^ti*. isp mwLnm^m - 

MMl % & # 3® fir (IPMI) #j aw « 

S^^'JH (Baseboard Management Controller > BMC)^«fiJi - UA — -fe 
■f- $ ^(Server Management Subsystem) » ^s^fiL^^^f^>f§]^^4L^^^o 

* *4 D^^tMSl (CPU) > {±J ft <fc(BIOS) A# * £ * 

(OS)^$t(Fail)^8f^ o 

A£|H^^&^&#«^®(IPMI)4i BMC ^c^f'JU^^Pp^^-^ 
A/D#j*8 ^IMtfti * *Ufc S3 fli #IO AR>)fL## • 4fc 
t tt % & ^ £ # a ^> ffi (IPMI)4l -%n$i (Watchdog) ff g its t£ ^ JJ8. 
If ^ * 83 (CPU) - &4M*^ £ & *fc(BIOS) * # t % *fc(OS)*,ifc ffl 

#»£**ifcl*afr '^^T#*^^,«^^^S^®(IPMI)i^^^^-^^ 



' ' % ^ ji^s^ bmc m ~-m i 2 c 

■fg1S:#l&ffl4L*K' jbx-^/tt-^&f SE^L#(IPMB)#ia i 2 c *-&mt 
#(^PA — 3t IPMI Message)^ a it ilj & it i& SMBus ^S^-i^ & i&i&tfl. • 

r.- 

*gte(LAN)#i£*o£.#^ RMCP UDP/IP IPMI tfl&£f& • $ 

a**;&iiiMMt*.* ' it5i5ft£*SL<«a8.(LAN)«-dj— » epj^f&^#,# 

(PET)^^t^ SNMP Traps 3^ ' * ?'J|2:*«#£- > #itL3-it*&# 

###fJ*'«*8 • - ^a^#4^^°,€ i l i -^ i i ; S-^©(IPMI)^ 

BMC ^^•J^^Tit^ia^^^'fia^IS] i£ it (Channels)** tlf^fSi #L# 
(IPMB) » ^#^f'J^fe(KCS) - *jfe*H«t^3£Rfl|L#(ICMB) * iiffl 
«WL# H (UART) # £ *fc W J^(LAN) - % if ^fS^fi (IPMI)it it 1ft A 
(Channel Message)^ t£ & f & (IPMI)^$jjft4.S A EJ 2g ■ 



— $ >M H ^^-k? "Get Sensor Reading" a mT ° 

(1) ^r- IPMI mA-fc«i&tM&tt4L#-«&##7t#i&5&t ' 

&L i& # tg fc £ ^ S& S. — Jff-£ d. *M&4& 14 (Local Memory) j» ^L$L if i& # 
IPMI1ft& ' ^^%jft##i4(Passing) - (Queue) - tefli (Usage) ^.^Mf 
(Implementing)^r— IPMI 1fl& > ^itb^-ftit^^t^^ti'lt^ic^ ' 
^t^fifi&tf J^SUlf. IPMI tfl& » 4fc«.^«^*fc.^*l^f B^Wft-R: ' it 
^t^il%«,-^^f JE^©(IPMI)^^f$t^^^ - 

(2) S^«f^mi6 (IPMI)$J ft ^ #.*f * TO # - =fc « & m - 
IPMI 1ft & ' IPMI 1fl,|.^t^^#^a^#T-^E7m ' 

S^®(IPMI)^#L#^t^Jl^^^ - 

(3) f *o^.€-^^^S^©(IPMI)^|tttf ^#7tS^S.*?| ' 

(4) £ & % & jp- £ # s ^> S (IPMI)#7 ft * # it i& - & iERs! # 3£ JfL tg # J£ 
* J H It #t — A & 3: J*3 1 Bfr ^ »T m A 4b °£ m tL 4ft ft (EEPROM) 

; -i£ ' t^t^-^r#i^^ < T^^'fb a ^i*te ( 'itit(EEPROM)^^# 

TasMb»fc1**&4ftft(EEPROM)*-- JL'ht^it^^^S • A#t^t-f- 
^^I^^^S^4b^t»te'lftft(EEPROM)^#l*^lt*#*ig-!r44ft>7t 
#(Databus)Bf - j^E ?f *»Mlf£i4;fctt & *fc#l*Tift«. • 

(5) f £ #3£^*(IPMI)J&ft&$fc 3 # * l§]Jfefc6$*ft 



8 



tt*Hfc(Pointer) > J|ft.t*&&^- £ *3£^*(IPMI)* ft t -8-*7t*,^«fcH* 

^#it^.^|i!^r-IPMItfL4^a^^# • ffij##-IPMItfL4^^ • 

filR &$LfrIPMr&L%B$ . tAtfl4.^.«f-^7t^t^^#^.4f-IPMItfl 

- itffij^^-^^.t^^^JE^SCIPMI)^^^^^^^ • 

If^fa^s (ipmi) * «, a * 3Mt ^ * ' * 'J ft 7* 5* * *j -^tfL A A 
• &=kmm*$pjLj&3g.£<® iPMiifL^ ' itt&Jt-^#t^^.t^^^j£^ 

% ^S^®(IPMI)& ' £ *lfe*.«*^b«« 

*J4:^-S*#^*«#2fc«3K 1 Jt^Isi^JSfeB^ . ^&|^f^ ipmi 

,€-^^#Jl^®(IPMI)^^a^«f^^ . 4*#J«-tett*US***7t . £*l 
#Tt6j g ft| j£ « -f - ^T^fifc sMb-Mt *&4fc f*(EEPROM) t A ^ * #f 

^^#l&3* 1 -rasMb»Mft ta*felt(EEPROM)'Iste . &#&#1*IM£ 



9 



H S £ ^,(OS)Hl^ IS] #4M&#3#E# J ti(BMC)>£it . i£$ti£;fci&% 

£ f* S^S(IPMI) it iflfl, & (Channel Message) J£ J. £ - 
& tt Jfr J59T it tfl & # -£#t ° 

itA— iiiA^^fe • tgititt'^f^tSL^-^ift^ititiS^ • 
£ iS^r5dt#— mA*-*ift^i|«L/i^dj ipmi ii.i£m&> jt$p 

t% IPMI itittfl4#^^^it t ^tfl4^$f*ita^#-4@ff^M^# ° 

£. 'J? -Ttrm ' #.it^^r«^^^ititmffl^S ' «<0M£fl§# 

«ffl.&4Mr*f*i. ' i4-^*^ : ^^@T^^f'l4Lffl&MMllM > 

IPMI itittfl4^fS:-^^^^^f ^ • tJEifl.&** . #.£Mfcffl*;ifc 
IPMI iiittflA^«tfl.&JISL^«lte.4LW^^IW#. • ««.*t-fffl -r^^, 



10 



£ ffl * 7ti%^MM # & -f - £ # j£ <fr ft 1ft *fc4L# - 4Mf^/f 7F » 

it it ipmi lastmA • t&mm^Kfe&mii&&&^Kft$t3Li%m • g ts + 

*tR.A*t.^-¥-/tttib ipmi iiatmA*»«Aa ; #^rijc ipmi itstift&^i 
m tfi ,& m & & - 

fS^ll ' Zlm&ZiBkM&i ^.(Mapping Function) • »T^^ 1*0 ^ & &) 

I 2 C ^>J!'Jj£S. > ^r^l^^^^^b^te.'lt^(EEPROM) » ffl^ 



ii 



tt*fe*.*&'Ift*/b#L#«*«!j^#it^i««# o i 2 c - ffl^jss 

mm i 2 c - 

«. 5- ^ - it it & ffl 4h A £ tft tfL & * % *& ft ifc ^ - % & ^ & & 3£ ^ ffi 

it it m 4 ; 

t£ it it m m it &m fait ® it it m m 

■5-- 

^^■idL#-^.€^-#^s^©ititm4^#^- 1 

t ' itfln^#-^a^^4iiL^# ; 

^Jffl-m4^#^7L^^j^m^^^it^--ititifi4^# ' JM#^ 

#s^®ititm,fe . 4w-.^a**fti4L«iA*#t-«-ift4LtiiAJiMfr* 
ffi^lTF^mffl^Tc^e^^.t^^^s^Sitittfi.fe ; 

Ttt* At^^,€^^#Jii>©3titm^^a^JE ; 



12 



tg ifi ,t4Mt# &L4Lin 4 ^.s 7t ^ ift i&m.i£ m m ft ® m n m m 4 # 

it o 

m * - ^ ^-j it a ^ - i. m, % & # £ s ^ ^ b ^ m ^ # # ^ - 1 -f 

#S*hfl&(IPMI)&&, 10 *L3E.£r%m » *itffl^i^-fR.4*.S*i*(Message 
200 - *t^t*1fl4^4i^7t200 • Jkr%-iltik&&)& > m 



13 



ffii£#& J P-£#3E"fr*ffl,&=fc.fcift 15 ' it— : -itift'U 100 > 
- tfl A it 220 A — HI 4 jkftma. 300 o it it it t 1 00 1*3 t& * #L*t 

iSitit^ffl^Sr 102 - 104, 106 - tt^Lit^Biiit^ffl 

^© 102 » 5.^ % jfc-sp- £ ^attflfL#(IPMB)i6ffl ^fl& * $fcM#E*!|-fr fir 

(UART)iiffl1>®AIl^^]5§-(LAN)mffl^® ' £■ +#■— <fr ft 102 
ft* — it it ^^ffi^^^flp (Channel API)*o IPMB >M^£r • ffl^^ 
m U n M it # — IfL ^ # ift & jfc — ft #J ^ & jp. £ ^ ^ ^ ft it it tfL A 
1 H*.*M*S1)« IttgititJlffi^ft 102^^^^^^^,^-^^^ 

t*«lAlS.^^-7t 200 ftOJjl l m^m< S2) > — ;fe*Hfcjki6<i#« 

(Pointer)ji^^#^^tR.,| f ^#^-7t 220(*o# 1 S3) • t^m^M* 

t'J^^L^-^nitit^: 106 A LAN/UART * 104 > #^#Ji£#)fri&f^#jitit 

mmfrm 102 > ja4>Mfctf st-ae^A mil t£ it it ft i02*#-«i&Ht 

^Mt*r^^ • *J*o LAN/UART £ 104 ^fsJ^Mfc 
# ti (UART)m ffi^Mi J&(LAN)i6 llhSt ittfl.4U£ ffl A % 

m ° 

«EtR,A«lt#^7t 220 • f??'Jfi 222(Queue)j^?>J«&#jfri&4-it 

itJlffl^ft 102#^l^|# . i^tTn#^^f^m4^t#^ 300(^o^ 1 B]^ 
S4) • 

ttmA^L-fr^te. 300 it— : &&^as£&i>]4Ltfi&&s^.7t 

302 - «re^.«.*l4LmA*.* 304 Aj&it«m.&JIM£«lte. 306 • & t^-m 

4^^^306'#^^#-%^^^^s^®m4fit^-^^^^fjfi 
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ft ' **^-^J^ta^(Routine) ° t^,Uf 304 > #^ffl4f"ffi^A# 

is) £ jl^s £ & % $ jp. £ * as ^ A ^ it m A»*t#— «.Aita#7b302 

*^-^^t .^(Threads)' ^te#tr£— ifcitm til A 4t-£ 304 tMM 
«.mAflUfr*fcL30^*i« 1 «4L^J»S6)'W*»«1R,AJiSL^«te306 

^S-frflMSE^^fcafc 18 *a£ 1 SI^tf . **^L*t4BiRffl^. 
ft > tLte : -f-£*##(SNMP Trap) > *##a*7t(Event Daemon) > 
^^JI^-tg (Sensor Manager) - ^^f^'J^- tL (Chassis Controller) - 
**fr^**(PEF) - !&*MUS«!|jpLifc > fi^ ^a^L/t - £ifctoJ&A«*^ 
©(ACPI) > I 2 C|g^>fJl#it * **5iffl^4^J|Bt&jp./b(GPIO)A«S*^3E 
#it(Power Manager) - & t#- Jfj ffl *7tBp^«4f jfe-f- £ #3g-frfl& & 
10 ^T£U*i#iMk > *if&'ltft^*'i#7t 400 **JM&'I&& « ♦ ffc^jfe-^tfS 

15 *L$kftm.ftmjgt±^ftif:f% . gp^^s^r^jg^^^s^siaitifi 

4 ' ^ttm,IWfe 300 4LfH.&&S#7t 302 #Jf ISit^ffLA 

* # f AKJMg to 3 06 # i£ J. jfr i£ t* % jfc -f- £ # 3£ <fr A ft ,o $ Jft 1 8 ^ 

^ujl • - i«t*tfl.A«.^7t 200 nam 

tt* # ^«^fl&tt«o* ft I8#£fe&4t gift 01^ # it**"« 

f^fa^*ttA*j^fc 15 ^tfl4^f#fe 300 3LtfL&&&%-fl 302 . 
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t£m&3Mt*ffcL 300 ^LtRAAa^-it 302 ffafcifc^r^rjft-sp-^^m^ftitit 

i&it^ffl^® 102^ IPMBa-ffl^S ' ^^iiJt/M^Sr 102 ijt£ thrift 

£ #3<fh* & & 10 ' it.- ^ eL-fe : —ft * $ &,(OS) 
# a M 25 ' ^'Jtfi'^'iB^fJtilMi*^, (Mapping Function) » »r & ^ IS] ^ m 
^g P Bf^t^^(RTOS)20 >^5£ • ^fS^®^^ 10 ^ 

- ttA-«ttfSlte 35 > ?m £4)1!* IS] 56 
f&^-Tt ' ■ 5 r^^fS]^&fe#JS^^JP(BMC)^^.|tJt^30 ^ii > tett&ifc. 
#&-^£#3£'fr*&*fc 10*#T£^^|5j^ft^i£^^ - 

m%-7t&—#r&te ■ -i 2 c **jj^i5oo ' *^-'t-f-^r^f^^^rf£^^b^ 

ttte.*fc«t(EEPROM)550 • ffl^«#i*fc3^ JSfc^*jS^b4L^*J^# ; - 
•fc^lUftat**. 420 • ^-Fii^#^fe,'ltfS(RAM) . i£ I 2 C^iIJfi 

500 4L^T#^5^^5Mb^ftti'ltf£(EEPROM)550 t IMf-lfr^**]* 

#ji^oa^# ; -latettte*!**, 400 > ;£#mt£j i 2 c j&aj&i 500 

^#l&^asMb^t*te.'|fc*4(EEPROM)550 t*^#*fr*1fttJ&J»IlP# • a 

«E*i««ifc?tt&'ift«*it 420 .fr&n&m^ ft ; #.*hb i 2 c mf&fr 

ft ' fll^J§gf&*|3)# I 2 C^«-JH ; j-xi » I 2 C ,|g^^JE#7tait^^^^® 

-r s6oo ' #t^m4*.M#^i-^°.€ i } L #^Ji^© 

(IPMI)itit1fL4it^-ititt'^ 100 B£ . *ift6<IiiiJtiftffl^a& 102 
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l^m* S6 1 0 ' i% it 3&M 1 02 ^ f£(Verify)t£ # ijfc £<J & £ j£ 

^S620 > ^^TiC^--^.*^^^Jl^©itittfL,| f ^#^-t^1fl.| f 

^« S630 ^ S640 » ^Jffi-1fL4«l4L##7t 220 ^^J^#^ BfllfriMir- 

' iU#*#^-tfl&:^f 300 ; 
^S650 • Mtfc&&ft2$ta.300 fo&LMtiL&m ' M4£&3£#-i&iJUfl 

3 B4l#« S65i . ^m.t^^t^jLSoo^^^i-sr^^^t'j 
4Ltfi 4 ^.s it 302 » isj £ jL^mm % m £ f - a ^ © it it m A • * t it 

—&*PljrW. S652#r^ A^SJ^jt 302 t**R..MSt 

^7t2001*^-^.%^^^S^®itittfl,| f ; 

tRlfl,|^|- 304 t-fi^milMk 306 

^ S654»ttfR,AJta#>b 302 fc*t*#«#*ttmA*M9M*lH. 306 » 

S655 . tttnAJta^ifc 302 -fr*Lfi-ttfHA«4fr*<H. 306 ^3Mf *JL 
S658 . J»«E7>fttIlA*#^t*m.fe«l^#7c200 t^#-4Bf=J- 
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300 ^tfl^^Jl-^-Tt 302 ; 

2 S660 & S662 . mfi,t$iftma. 300 

tfl A * it 200 t m -f* ffl *t ; 

S664 > tZtK&likftms- 300 ^Ifl&^S-^-Tt 302 JHPfgEJ 

ej ttr ifcit it & ffl -fr # 1 02 ; 

3M*S668 » ^TidLititm^^© 102#^l27mm4^t^:tfL4^#- 
7t 200 tWAffl^fet 0 

5- 

##t#5---f:-f--5r*Ki^^ 1 °r^^ 1 'fb o ^itf£'it^(EEPROM)550 t ; 

S671 > *&-|ft«U£* 'J-¥-tg400 £8l*&t*i) — &>*|$t JL 500 

i L ^r^i^^^r^^^b^i*ie ( 'it^(EEPROM)55o t &&%m*£tf}&m^ft ; 

^■H S672 A S673 > ^ftftalJPfrilt . *£*J-^t&*t« 

#7t 420 gt*«*|&£ 500 +4L«^#RfrA^«^b-M*l£*ft 

(EEPROM)550 t JL&oatt^ I 

&m S675 • ^LljEtfl. A ' 4 k «i&'»*iU£*!|jp.7t 400 g iS'lfeJpi 

«& 'It It-?- it 420 WA!M*S676'££— EJiftmA ° 
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jfmk&S.^ ' IPMI *JfelS]B* £ JL&3££#| IPMI tfl4 > J£ 

i&^tf £ ^Mb a-ftHfc ffl &t&3: * ^ # # #-*t ' ipmi m 

^^^ta^^ixA^b.' ^^Mt^tg^ jg^p- £ ^S^©(IPMI)#3Mr&. 
^ fc^ £ (IPMI)fc Jfti^ ifj 511 &6$4t * % &,(OS)#*.* |SJ 
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. [IB 5$, ffi 

# 2 E^-^ L ^g| . # ^ ^ - ^# a ^ m^mn ^ & & t> 

^ 3 ffl & — SJfL^ ffl ' ffi 7F — W ftfoW*-% & -f - £ # 
«^»(IPMI)^«,4L*L-ft^-* ' £ tit-^-«7Ft&tft«t*£*!|-¥-7b*L^t IPMI 
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os &3g.m&L 


30 




35 




100 




102 




104 


LAN/UART * 


106 




200 




220 




222 




300 




302 




304 




306 




400 




420 
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500 I 2 C&fc'J&£ 540 l 2 Cm$b^m3?-7t 

545 l 2 Cm^jm.^ 550 EEPROM 

S600, S610, S620, S630, S640, S650, S651, S652, S653, S654, S655, S657, 

S658, S659, S660, S662, S664, S666, S668, S670, S671, S672, S674, S675 JSl 

S676 MkJrtizprm 
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«fe # &/i& * - n &] *g & -f - £ £■ s ^> ft it it m A ° 

-m.^.Mm^ft^mm^-^rm.Am,i<i^^^- > -r^^ffl^^^t^* » 

# ii (UART)m ffl -ft- © A H ^.^^(LAN)^ ffl 1> © « 

-itit^ffl^s^^^^^m^^^s^Sititm^^^^^ri^t^tfi,!, 
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% .€ ^ £ ^ *1 tf- ® 4£ «a & 4fc4U& m^-TtS-'J? $Lte : s$. (SNMP 
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Trap) > *##*£*7t(Event Daemon) - £ it (Sensor Manager) - 

*«ltt*|^-it(Chassis Controller) - S#/t(PEF) - B a a>H #J£- 

- itit.^..m^t^^©(ACPI) > L^itffl|^£b^.igf^^7b(GPIO)At 
^ iril^- 7t(Power Manager) ° 

Function) » -m * |S] 32 & £ .^^if , flLffc&ilMr fcip. £ i& 

3S (BMC)fci* > & it % g * £ * 3S ^ © & MJL »r ^ A ^ m *«3£jfc 
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H ° 

% «c* £ 3%,4Li6 m /Lit— # • 

i 2 c j»t»^tt > flwjsst&^isjft i 2 c &2Rig ; «i 

tfl, 4 *. ife — ^ 3Mfc ilfc A - -fit ffi # *f i* 

-•rm^,**l4LtR.A** ' ^te^ffl S^^S-fr fist 
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^ in A ■ l£ J£ # to & - 4Mt*#(Threads) > a A# — m & &L^4Mt*I# 
-fc'J^ff ^(Routine) • 

24.4n t *frJM>J|£ S ^ 22 3S0f3fc4L&i£# & -f - £ f^^S & ft' 

25.*o t ffr**!l|£ffl £ 24 jft-f-^ ^S^S & ft ' t i£ 
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i 2 C|g^^s^7t » alfflf^^fifsfiiitlti l 2 C .intuit •# 

jtb-r it # * n & i 2 c & j»j m ° 
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ii.at.ffl. A ' 

)»*ri&#—^S-f-^*3a^fl&i4ittiiA*#^- 1 *m,lM^it 

teJak ; 

>fc $ -J H ^ & f n ^ ® ititm 4 & ^ # p>i « o 

34.^ttf4-#'J$EllI^ 31 ^i£4L3jMr • : 
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36.*af1frJM«J|£ffl£ 31 JS/9ri£4L^i-ft^r* » it- : «tH..&*Mr 

#M#iililb^^^i^^'^i4iiit>5Sffi^® ' 4^«tii!i.iait>!t^ i thrift 

4 &m%-7t t tf jmI js. tfi & iuf © ^ m # up f->& m 4 ^ . 

38. — *£JL£ tH.4^SA»r^4 1 JSi^4Litit^' ^ & ^ *fc4L& 

tits.'}— ititt'^ £ Htfil-i^Mi^- ^ift-^&^sE^&iiit 

4o.-kP%n^mim% 38 ^m^^t • it-^ = 
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43.*uttt##'Jfe,M 38 ^itUL^^ • *ttt*ffl #it J.* 
^ : • ^£*##(SNMP Trap) * ^ ##^^-7b(Event Daemon) > ^^^^il 
^7t(Sensor Manager) - ^|£^$'J^ ^(Chassis Controller) 

(Power Manager) ° 

4/ -^f It (Threads) > a&#-tfl.&flMN£&^&^a#* — -fclfri&iC, 
(Routine) ° 
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&*ds i 2 c «st&^ ' ffl ifrmttj^ n & i 2 c & »i n "; j-u 



o 


o 








CO 




O 




RT 




S600 



S610 



S620 



S630 



# ifc m i£ * 5. - m A #Ut^ *. 



S640 



S650 



S651 



S660 



S659 



S662 



S664 



S666 



1 S668 



S651 



S652 



S653 



- m 4 ^ it J. w A * * t i% # - ft m ft in. .fc jgu&tit fe 



S654 



S675 



S655 



S676" 



S657 



S658 



S659 



£ 3 



S670 





A * EEPROM t 










r 






ttt f'J ^;U«It^ EEPROM 



S671 




S674 



4>i 



£ t iH> EEPROM + j»J^C# 



S676 



11- E}/!&1fl,g r 
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